Multisite inhibition by phenylacetate of PC-3 cell growth.
Phenylacetate (PA) is a reversible inhibitor of tumor cell growth and an inhibitor of mevalonate pyrophosphate decarboxylase (MPD). We hypothesized that MPD inhibition should lower rates of protein accumulation and accretion of cell number in all cell lines regardless of tumorigenic status or origin of the cell lines. PA treatment inhibited growth of MCF-7, NIH-3T3, Detroit 551, UT-2, NCTC-929, COS-1 and PC-3 cell lines. NCTC-929 cells lack cadherins and Cos-1 cells are deficient in PPARalpha and PPARgamma, proteins suggested to be central to the action of PA. Oxidative metabolism was not impeded by PA treatment. One-dimensional and two-dimensional FACS analysis of BrdU incorporation failed to demonstrate a redistribution of nuclei in the cell cycle or that the rate of cells entering S phase had changed. Time-lapse photo-microscopy studies reveal a process that left condensed nuclei with little or no cytoplasm. However, negative TUNEL assay results and failure to block cell loss with z-VAD-fmk suggest this type of cell death is not typical apoptosis, but cell death is responsible for the lower rates of cell and protein accumulation. Supplementation studies with mevalonate pathway intermediates during inhibition of the mevalonate pathway of cholesterol biosynthesis by lovastatin confirmed MPD as a site of PA inhibition of growth, but in the presence of lovastatin with or without farnesyl pyrophosphate plus geranylgeranyl pyrophosphate, additive inhibition by PA revealed additional site(s). The existence of site(s) in addition to MPD suggests effective PA-based agents might be developed that would not inhibit MPD.